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Let Cα(X, Y ) be the set of all continuous functions from X to Y endowed with the set-open
topology where α is a hereditarily closed, compact network on X which is closed under
ﬁnite unions. We proved that the density of the space Cα(X, Y ) is at most iw(X) · d(Y )
where iw(X) denotes the i-weight of the Tychonoff space X , and d(Y ) denotes the density
of the space Y when Y is an equiconnected space with equiconnecting function Ψ , and Y
has a base consists of Ψ -convex subsets of Y . We also prove that the equiconnectedness
of the space Y cannot be replaced with pathwise connectedness of Y . In fact, it is shown
that for each inﬁnite cardinal κ , there is a pathwise connected space Y such that π-weight
of Y is κ , but Souslin number of the space Ck([0,1], Y ) is 2κ .
© 2009 Elsevier B.V. All rights reserved.
1. Introduction
For topological spaces X and Y , and a collection α of subsets of X , let Cα(X, Y ) denote the set of all continuous
mappings from X into Y with the topology having a subbase {[A, V ]: A ∈ α and V is an open subset of Y } where [A, V ] =
{ f ∈ C(X, Y ): f (A) ⊆ V }. All throughout this paper, α is a hereditarily closed, compact network on the domain space X .
(That is, α is a network on X such that each member is compact and each closed subset of a member is also member of α.)
Without loss of generality, we can assume that α is closed under ﬁnite unions. In particular, if α consists of all compact
(ﬁnite) subsets of X , then the function space is denoted by Ck(X, Y ) (respectively, Cp(X, Y )).
The closure of a set A is denoted by A, and the interior of a set A is denoted by A◦ . The order ordA of a family A
of subsets of a set X , is the largest integer n such that the family A contains n + 1 sets with non-empty intersection. The
weight, density, π -weight, Souslin number and tightness of a space X are denoted by w(X), d(X), πw(X), c(X) and t(X)
respectively. The i-weight iw(X) of a topological space X , is the least of the cardinals w(Y ) of the Tychonoff spaces Y which
are continuous one-to-one images of X .
Recall that an equiconnected topological space Y is a topological space with a continuous map Ψ : Y × Y × [0,1] → Y such
that Ψ (p, p, t) = p, Ψ (p,q,0) = p, Ψ (p,q,1) = q for every p,q ∈ Y and t ∈ [0,1]. The map Ψ is called an equiconnecting
function. A subset C of an equiconnected space Y is called a Ψ -convex subset of Y if Ψ (C × C × [0,1]) ⊆ C . Clearly, any
convex subset Y of any topological vector space is an equiconnected space with the map Ψ : Y × Y × [0,1] → Y deﬁned by
Ψ (p,q, t) = (1− t)p + tq for every p,q ∈ Y and t ∈ [0,1].
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and an equiconnected space Y having a base consists of Ψ -convex sets, and then for a pathwise connected space Y or
arbitrary Hausdorff space Y with some restrictions on α or X . This inequality was obtained by Vidossich in [4] for the case
where the range space Y is a convex subset of a locally convex linear space. We weakened the condition in [4], i.e. w(X),
with iw(X). In [3], Noble obtained this inequality for the case where the range space Y is a retract of a convex subset of
a locally convex linear space.
In the last section of this paper, we prove that the inequality does not hold for an arbitrary range space Y , that is, some
of the conditions on the space X , Y or the network α which are used to obtain the results in the second section cannot be
removed.
For standard terminology we refer to [1] and [2].
2. Main results
The following lemma is easy to prove with standard methods.
Lemma 2.1. If X is a Tychonoff space, then there is a collection Z of zero-subsets of X which satisﬁes the following property: “for
every ﬁnite family {A1, A2, . . . , An} of pairwise disjoint compact subsets of X , there is a family {Z1, Z2, . . . , Zn} of pairwise disjoint
elements of Z such that Ai ⊆ Z◦i for each i with 1 i  n”. In addition, if iw(X) κ , the family Z can be chosen such that it has the
cardinality at most κ .
Let X and Y be topological spaces. Let {A1, A2, . . . , Am} and {B1, B2, . . . , Bm} be collections of subsets of X and Y ,
respectively. It is clear that, if
⋂m
i=1[Ai, Bi] = ∅, then
⋂m
i=1 Bi = ∅ when
⋂m
i=1 Ai = ∅. But if we have
⋂m
i=1 Bi = ∅ when⋂m
i=1 Ai = ∅, then it is not obvious to ﬁnd a continuous map f from X into Y such that f (Ai) ⊆ Bi for each i with
1 i m. The following theorem enables us to ﬁnd such a continuous function.
When Y is an equiconnected space with equiconnecting function Ψ , let μ be the function from C(X, Y ) × C(X, Y ) ×
C(X, [0,1]) to C(X, Y ) such that μ( f , g,h)(x) = Ψ ( f (x), g(x),h(x)) for each x ∈ X from now on.
Theorem 2.2. Let X be a Tychonoff space, and let Y be an equiconnected Hausdorff space with equiconnecting function Ψ . Let
{A1, A2, . . . , Am} ⊆ α, and let B1, B2, . . . , Bm be Ψ -convex subsets of Y . For each a ⊆ {1,2, . . . ,m}, if we have ⋂i∈a Bi = ∅ when⋂
i∈a Ai = ∅, then
⋂m
i=1[Ai, Bi] = ∅.
Proof. Let Z be a collection of zero-sets as in Lemma 2.1. For each disjoint pair Z , S in Z , choose a continuous function
hZ ,S : X → [0,1] such that hZ ,S(Z) = {0} and hZ ,S(S) = {1}. Let
H = {ht : t = (Z , S) ∈ Z × Z, Z ∩ S = ∅}.
If any Ai = ∅, then we have [Ai, Bi] = C(X, Y ). So, we can assume that Ai = ∅ for each i with 1 i m. Hence we have
ord({Ai: i = 1,2, . . . ,m}) 0.
Now, for each non-negative integer n, we will show that
⋂m
i=1[Ai, Bi] = ∅ when ord({Ai: i = 1,2, . . . ,m}) n.
Let the claim be true for n = 0, that is ord({Ai: i = 1,2, . . . ,m}) = 0: since we have B1 = ∅ when A1 = ∅, it is clear that
the claim is true for m = 1, that is [A1, B1] = ∅. Now suppose ⋂m−1i=1 [Ai, Bi] = ∅. Let f ∈⋂m−1i=1 [Ai, Bi]. Let Z , S be disjoint
elements of Z such that ⋃m−1i=1 Ai ⊆ Z and Am ⊆ S . Since Am = ∅, we can ﬁnd a p ∈ Bm . Then μ( f , cp,ht) ∈⋂mi=1[Ai, Bi]
where t = (Z , S) and cp denotes the constant function which is deﬁned by cp(x) = p for all x in X .
Let the claim be true for n − 1, that is we have ⋂mi=1[Ai, Bi] = ∅ when ord({Ai: i = 1,2, . . . ,m})  n − 1. Now let
ord({Ai: i = 1,2, . . . ,m}) n. For each a ⊆ {1,2, . . . ,m}, we deﬁne Aa =⋂i∈a Ai and Ba =⋂i∈a Bi . Deﬁne the set
I = {a: a ⊆ {1,2, . . . ,m}, a has n + 1 elements and Aa = ∅}.
It is clear that the collection {Aa: a ∈ I} consists of pairwise disjoint elements of α. From Lemma 2.1, for each a ∈ I , we can
ﬁnd a Ha ∈ Z such that Aa ⊆ H◦a . Since Aa ∩
⋃
i /∈a Ai = ∅ for each a ∈ I , by Lemma 2.1, there are disjoint elements Sa and Na
of Z such that Aa ⊆ S◦a and
⋃
i /∈a Ai ⊆ N◦a . Let Za = Sa ∩ Ha . It is clear that Aa ⊆ Z◦a , for each a ∈ I , ord{Za: a ∈ I} = 0 and
Za ∩ Ai = ∅ when i /∈ a. Let Z , S be disjoint elements of Z such that ⋃a∈I Aa ⊆ S◦ , ⋃mi=1 Ai \⋃a∈I Z◦a ⊆ Z◦ . By induction
hypothesis, we have an element f of the set
⋂m
i=1[Ai \ S◦, Bi]. Since ord{(
⋃m
i=1 Ai) ∩ Za: a ∈ I} = 0, we can choose a
g ∈⋂a∈I [(⋃mi=1 Ai) ∩ Za, Ba]. Let ht ∈ H where t = (Z , S). Using the Ψ -convexity of the sets Ba , one can easily prove that
μ( f , g,ht) ∈⋂mi=1[Ai, Bi]. 
Lemma 2.3. If V is any base for a Hausdorff space Y , then the family B = {⋂mi=1[Ai, Vi]: m ∈N, Ai ∈ α, Vi ∈ V, for each i} is a base
for the space Cα(X, Y ).
Proof. Let A ∈ α, U be open in Y and f ∈ [A,U ]. Since V is a base for Y , and A is compact, we can ﬁnd some ele-
ments V1, V2, . . . , Vm of V such that f (A) ⊆⋃mi=1 Vi ⊆ U . Let {F1, F2, . . . , Fm} be a closed cover of the compact Hausdorff
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and f ∈⋂mi=1[Ai, Vi] ⊆ [A,U ]. 
For the sake of clarity, we will introduce a notation.
Notation. Let H be as in the proof of Theorem 2.2, p ∈ Y , and let cp denote the constant function from X to Y which
deﬁned by cp(x) = p for all x in X . For any subset P of Y , we deﬁne the set E(P ) =⋃∞n=1 En(P ) as follows:
E1(P ) =
⋃
i∈N
Ei1(P ), and for each n ∈N
En+1(P ) =
{
μ( f , g,h): f ∈ En(P ), g ∈ E1(P ), h ∈ H
}
where
E01(P ) =
{
μ(cp, cq,h): p,q ∈ P , h ∈ H
}
, and for each i ∈N
Ei+11 (P ) =
{
μ( f , cp,h): f ∈ Ei1(P ), p ∈ P , h ∈ H
}
.
Now we are ready to state and prove our main theorem.
Theorem 2.4. Let X be a Tychonoff space and Y be an equiconnected Hausdorff space with equiconnecting function Ψ . If Y has a base
consisting of Ψ -convex sets, then d(Cα(X, Y )) iw(X) · d(Y ).
Proof. Let iw(X) · d(Y ) = κ . Let Z be a collection of zero-sets as in Lemma 2.1 and D be a dense subset of Y such that
the cardinalities of Z and D are at most κ . Let H be as in the proof of Theorem 2.2. With a similar way of the proof of
Theorem 2.2, and using Lemma 2.3, one can easily prove that the set E(D) =⋃∞n=1 En(D) is dense in Cα(X, Y ). Since the
cardinalities of D and H are at most κ , the cardinality of E1(D) is at most κ . Induction yields to the fact that the cardinality
of each En(D) is at most κ . So, the cardinality of the set E(D) is at most κ . 
Essentially, in the above theorem, we have seen that when X is a Tychonoff space, Y an equiconnected space with
equiconnecting function Ψ , and if P is a subset of Y such that
⋂
i∈a Ai = ∅ implies P ∩
⋂
i∈a Ci = ∅ for each a ⊆ {1,2, . . . ,n},
then we have E(P ) ∩⋂ni=1[Ai,Ci] = ∅, where {A1, A2, . . . , An} ⊆ α and C1,C2, . . . ,Cn are Ψ -convex subsets of Y .
Corollary 2.5. If Z is a retract of an equiconnected Hausdorff space Y with a base consisting of Ψ -convex sets, then we have
d(Cα(X, Z)) iw(X) · d(Z) for each Tychonoff space X.
Proof. Let iw(X) · d(Z) = κ . Let Z be a collection of zero-sets as in Lemma 2.1 and D be a dense subset of Z such that
the cardinalities of Z and D are at most κ , and let H be as in the proof of Theorem 2.2. Let r : Y → Z be the retraction
map. Deﬁne the function Φ from Cα(X, Y ) to Cα(X, Z) with Φ( f ) = r ◦ f , for each f ∈ C(X, Y ). We will show that the set
Φ(E(D)) is dense in Cα(X, Z). Let O be a non-empty open subset of Cα(X, Z), and take any f ∈ O . Since the function Φ
is continuous and Φ( f ) = f , there exists an open neighbourhood W of f in Cα(X, Y ) such that Φ(W ) ⊆ O . By Lemma 2.3,
there exists an element
⋂n
i=1[Ai, Vi] of the base of the space Cα(X, Y ) such that f ∈
⋂n
i=1[Ai, Vi] ⊆ W where each Vi is
an open Ψ -convex subset of Y . Since f ∈⋂ni=1[Ai, Vi] ∩ Cα(X, Z), we have that ⋂i∈a V i ∩ Z = ∅ when ⋂i∈a Ai = ∅, and
since D is dense in Z , we have D ∩⋂i∈a V i = ∅ when ⋂i∈a Ai = ∅, for each a ⊆ {1,2, . . . ,n}. By the argument followed the
proof of Theorem 2.4, we have a g ∈ E(D) ∩⋂ni=1[Ai, Vi]. Since Φ(W ) ⊆ O , we have Φ(g) ∈ Φ(E(D)) ∩ O , and hence the
claim. 
Note that all retracts of any equiconnected space are also equiconnected spaces. If Theorem 2.4 can be proved without
the condition that if Y has a base consisting Ψ -convex subsets or if every retract of the equiconnected spaces with a base
consisting of Ψ -convex subsets has a base consisting of Ψ -convex subsets, then the statement in Corollary 2.5 would hold
for every retract Z of equiconnected Hausdorff space Y . This observation motivates the following questions.
Problem 1. Is it possible to remove the condition that “Y has a base consisting Ψ -convex subsets” in Theorem 2.4?
Problem 2. Does every retract of an equiconnected space with a base including Ψ -convex subsets, have a base consisting
Ψ -convex subsets?
If we withdraw the condition of equiconnectivity on Y , we still may be able get the same upper bound, if we impose
the condition below on a base of Cα(X, Y ).
We will say that the space Cα(X, Y ) has a base of disjoint domain if the space Cα(X, Y ) has a base consisting of elements
of the form
⋂n
i=1[Ai, Vi] where A1, A2, . . . , An are pairwise disjoint elements of α and V1, V2, . . . , Vn are open in Y , and
we say that the triple (α, X, Y ) satisﬁes the property (BDD) when Cα(X, Y ) has a base of disjoint domain.
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can be proved easily by using induction and zero-dimensionality.
Lemma 2.6. Let X and Y be Hausdorff spaces. If each element A of α is zero-dimensional or if f (A) is zero-dimensional for each
element A of α and for each f ∈ C(X, Y ), then the triple (α, X, Y ) satisﬁes the property (BDD).
Since zero-dimensionality is a hereditary property, the following is immediate.
Corollary 2.7. Let X and Y be Hausdorff spaces. If X is zero-dimensional or if Y is zero-dimensional, then the triple (α, X, Y ) satisﬁes
the property (BDD).
Since any ﬁnite subset of a T1-space is a discrete subspace, we can state the following.
Corollary 2.8. Let X and Y be Hausdorff spaces. If every compact subspace of the space Y is ﬁnite, then the triple (α, X, Y ) satisﬁes
the property (BDD).
Proposition 2.9. If the triple (α, X, Y ) satisﬁes the property (BDD), then d(Cα(X, Y )) d(Cp([0,1], Y )) · iw(X).
Proof. Let d(Cp([0,1], Y )) · iw(X) = κ . Let Z be as in Lemma 2.1 and D be a dense subset of Cp([0,1], Y ) of cardinality
at most κ . Since any disjoint zero-sets in a topological space are completely separated, for each pairwise disjoint elements
Z1, Z2, . . . , Zn of Z and any elements p1, p2, . . . , pn of the set Q∩[0,1], we can choose a continuous function ht : X → [0,1]
satisfying ht(Zi) = {pi} for each i with 1  i  n where t = (Z1, Z2, . . . , Zn, p1, p2, . . . , pn). Then the set {g ◦ ht : g ∈ D,
t = (Z1, Z2, . . . , Zn, p1, p2, . . . , pn), Z1, Z2, . . . , Zn are pairwise disjoint elements of Z , p1, p2, . . . , pn ∈ Q ∩ [0,1] and n is
a positive integer} is dense in Cα(X, Y ) and has the cardinality at most κ . 
It is easy to see that d(Cp([0,1], Y )) d(Y ) for any pathwise connected space Y . So, the last proposition leads us to the
following corollary.
Corollary 2.10. Let X be a topological space, and let Y be a pathwise connected Hausdorff space. If the triple (α, X, Y ) satisﬁes the
property (BDD), then d(Cα(X, Y )) iw(X) · d(Y ).
The inequality in the above corollary has been already obtained by Noble in [3] for the topology of pointwise convergence
on C(X, Y ).
It is easy to show that the pathwise connectedness of Y can be weakened in the following ways.
Corollary 2.11. Let the triple (α, X, Y ) satisfy the property (BDD). If the space Y has a pathwise connected dense subset D, then
Cα(X, D) is a dense subset of Cα(X, Y ) and d(Cα(X, Y )) iw(X) · d(Y ).
Corollary 2.12. Let the triple (α, X, Y ) satisfy the property (BDD). If the space Y is the union of its pathwise connected open subsets,
then d(Cα(X, Y )) iw(X) · d(Y ).
Since d(Y ) d(Cα(X, Y )) for any space Y by [3], one can prove that when the range space contain a zero-set other than
itself and the empty set, the inequalities become equalities in the above theorem, propositions and corollaries. If the range
space does not have such a zero-set, then one may ﬁnd examples where the inequality is strict.
The above discussions yield us, also, to the following considerations.
Proposition 2.13. Let Y be any topological space. If Cp([0,1], Y ) is a dense subset of the power space Y [0,1] , then
d
(
Cp
([0,1], Y )) πw(Y )
and
d
(
Cp
([0,1], Y )) d(Y ) · sup{t(Yn): n ∈N}.
Proof. Let V be a π -base of Y which has the cardinality πw(Y ). Let t = ( J1, . . . , Jn, V1, . . . , Vn), where J1, . . . , Jn are
pairwise disjoint intervals which have rational endpoints and V1, . . . , Vn ∈ V . If there is a continuous function f : [0,1] → Y
such that f ( J i) ⊆ Vi , for each i, then choose one of them and call it ft . Since Cp([0,1], Y ) is dense in Y [0,1] , the collection
of such ft ’s forms a dense subset of Cp([0,1], Y ) which has the cardinality πw(Y ).
For the second inequality, let κ = d(Y ) · sup{t(Yn): n ∈N}. First, we will show that the set
An =
{
(yi)
n ∈ Yn: ∃h ∈ C([0,1], Y ), {y1, . . . , yn} ⊆ h([0,1])}i=1
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from [0,1] to Y , and let ri ∈ [0,1] such that g(ri) = pi for each i with 1 i  n. So, ⋂ni=1[ri, Vi] is a non-empty open subset
of the space Y [0,1] . Since Cp([0,1], Y ) is dense in Y [0,1] , we have an element f of Cp([0,1], Y ) such that f ∈⋂ni=1[ri, Vi],
thus ( f (ri))ni=1 ∈ An ∩ (V1 × · · · × Vn). Therefore the set An is dense in Yn , for each n ∈ N. So, we have that a subset Bn
of An such that the set Bn is dense Yn and the cardinality of the set Bn is at most d(Yn) · t(Yn) for each n ∈ N. Thus, the
cardinality of the set Bn is at most κ . Since yi ’s are joined with a path when (yi)ni=1 ∈ Bn , there is a continuous function
f : [0,1] → Y such that f ( J i) ⊆ {yi} for each i with 1 i  n when J1, . . . , Jn are pairwise disjoint intervals having rational
endpoints. Choose one of them and call it ft where t = ( J1, . . . , Jn, y1, . . . , yn). Then the set { ft : t = ( J1, . . . , Jn, y1, . . . , yn),
J i ’s being pairwise disjoint intervals with rational endpoints, (yi)ni=1 ∈ Bn, n ∈ N} is a dense subset of Cp([0,1], Y ) which
has the cardinality at most κ . 
Propositions 2.9 and 2.13 give the following upper bounds for d(Cα(X, Y )).
Corollary 2.14. Let the triple (α, X, Y ) satisfy the property (BDD). If Cp([0,1], Y ) is a dense subset of the power space Y [0,1] , then
d
(
Cα(X, Y )
)
 iw(X) · πw(Y )
and
d
(
Cα(X, Y )
)
 iw(X) · d(Y ) · sup{t(Yn): n ∈N}.
Next, we consider the inequality when X is a zero-dimensional space and Y is an arbitrary space. For a zero-dimensional
space X we deﬁne iw0(X) as the least of the cardinals w(Y ) for zero-dimensional Hausdorff space Y which is a continuous
one-to-one image of X . Here zero-dimensionality used in the sense that ind(X) = 0. Obviously, we have iw(X) iw0(X) and
it is easy to see that iw(X) = iw0(X) when Ind(X) = 0.
Proposition 2.15. If X is a zero-dimensional Hausdorff space, then d(Cα(X, Y ))  iw0(X) · d(Y ) for any compact network α on X
and any space Y .
Proof. Let B be a collection of clopen subsets of X of the cardinality iw0(X) and which satisﬁes the following property:
“if A1, . . . , An are pairwise disjoint compact subsets of X , then there are pairwise disjoint elements B1, . . . , Bn of B such
that Ai ⊆ Bi for each i with 1  i  n”. For each t = (B1, . . . , Bn,d1, . . . ,dn), choose an ft ∈ C(X, Y ) such that for each i
with 1  i  n, ft(Bi) = {di} where B1, . . . , Bn are pairwise disjoint elements of B and d1, . . . ,dn are elements of a dense
subset D of Y which has the cardinality d(Y ). Then the collection of such ft ’s form a dense subset of Cα(X, Y ), which has
the cardinality at most iw0(X) · d(Y ). 
We note that if the space Y is disconnected in Proposition 2.15, then the inequality becomes equality. Although, we do
not have any example, we conjecture that iw0(X) cannot be replaced by iw(X) in Proposition 2.15.
3. Examples
In this section, we give several examples to show the equiconnectedness, the pathwise connectedness, and the prop-
erty (BDD) of the triple (α, X, Y ) cannot be removed from the hypothesis of the above theorems and corollaries.
To use in the following two examples, for a topological space Z and a discrete subspace S of Z of cardinality κ , we
deﬁne a subspace Y of [0,1] × Z as:
Y =
((
[0,1] \
{
1
2
})
× Z
)
∪
({
1
2
}
× S
)
.
Then we have c(Ck([0,1], Y )) κ . To see this, let Gx be an open subset of Z such that Gx∩ S = {x} for each x ∈ S . Deﬁne the
set Ox = [[0, 13 ], ((0, 12 )× Gx)∩ Y ] ∩ [[ 14 , 34 ], (( 13 , 23 )× Gx)∩ Y ] ∩ [[ 23 ,1], (( 12 ,1)× Gx)∩ Y ] for each x ∈ S . Then the collection{Ox: x ∈ S} consists of pairwise disjoint non-empty open subsets of Ck([0,1], Y ) of cardinality κ .
Example 3.1. Let Z = [0,1]2κ with the product topology. The space Z contains a discrete subset of cardinality 2κ . Let Y be
as in the above. We have c(Ck([0,1], Y )) 2κ . One can easily see that d(Y ) = κ and Y is a pathwise connected Tychonoff
space.
Example 3.2. Let Z = [0,1]μ and S = {0,1}μ with the topology T which is generated by {O \ A: O is an open subset
of Z and A ⊆ S}. Let Y be as in the above. Then we have c(Ck([0,1], Y ))  2μ , d(Y )  μ and Y is a pathwise connected
Hausdorff space. Furthermore, we have πw(Y ) = μ and the character of the space Y is μ. If we take 2κ instead of μ in
deﬁning Z and S , then we have a pathwise connected Hausdorff space Y such that c(Ck([0,1], Y )) 22κ and d(Y ) = κ .
S. Önal, Ç. Vural / Topology and its Applications 156 (2009) 1630–1635 1635We show that the space Y in Theorem 2.4 cannot be taken as a perfect image of a convex subset of a locally convex
space.
Example 3.3. Consider Z = [0,1]2κ with the product topology, S = {ei: i < 2κ } where ei(i) = 1 and ei( j) = 0 when i = j,
i, j < 2κ . Let W = ([0,1)× Z)∪ ({1}× H) where H is the convex hull of the set S . We take Y to be the quotient space of W
which is obtained by identifying (0, ei) with (1, ei) for each i < 2κ . Then we have Y as a perfect image of the space W ,
and each ﬁber contains at most two points and also d(Y ) = κ . Furthermore, the space W is a convex subset of R×R2κ and
c(Ck([0,1], Y )) 2κ .
Finally, we give an example to show that the condition that Cp([0,1], Y ) being dense in Y [0,1] is a necessary one.
Example 3.4. Let L be the Niemytzki plane. It is clear that the set D = {(p,q) ∈ Q2: q > 0} is dense in L, and the set
S = {(p,0): p ∈R} is a discrete subspace of L. We take Y = ([0,1] × S) ∪ ((Q ∩ [0,1]) × D). Let Ux be an open subset of L
such that S ∩ Ux = {x} for each x ∈ S . Deﬁne the set
Ox =
[{
1
4
}
,
((
0,
1
2
)
× Ux
)
∩ Y
]
∩
[{
3
4
}
,
((
1
2
,1
)
× Ux
)
∩ Y
]
for each x ∈ S . The family {Ox: x ∈ S} consists of pairwise disjoint non-empty open subsets of Cp([0,1], Y ) of cardinality
continuum. One can easily see that πw(Y )  ℵ0 and Y is ﬁrst countable. Hence, we have d(Y )  ℵ0 and t(Yn)  ℵ0 for
each n ∈N.
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